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MAGIC
Marine ARM GPCI Investigation of Clouds

ARM mobile facility installed on a container ship
19 round trips trips between LA and Honolulu, 9/2012 - 10/2013
550 successful radiosondes in the analysis




The MAGIC Campaign
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The MAGIC Campaign

3962 hours of campaign data

Seasonal bias in data collection:
Horizon Spirit underwent a bridge
retrofit in China from 1/13 to 4/13
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Not all legs follow the “textbook”

LegO6A
121117

_ KEIENN S LNNEVEER VRN Y
=] NANRNONITI 7 PR (RS
= BEERAN SRV BN

2018 AMS Cloud Physics Peter Kalmus 10 il



LegliA

Laglls
150831

LegllA
130

Legil2e
1eld

Leglla
1622

Leglss
130628

Legléa
1»77

.
T3

Leglsa
19720

eglse
15726 |

Legita
130803

Leglee
130009 |

LegllA
150817

LegiTe
1082

Leglta
e

Legite
130906

N
¥
¥
4
]
L]




SST, LTS, and surface fluxes
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Sample thermodynamic profiles
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Boundary layer height
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Subsidence (from ECMWEF reanalysis)
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Advection (from ECMWF reanalysis)
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Inversion strength (from radiosondes)
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Lifting condensation level and cloud base height

LCL (km)
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Cloud cover and cloud type
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designated as stratocumulus only; red:
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Precipitation
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Liquid water path
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Seasonal and diurnal variation

Variable Units Campaign | NE | SW | Day | Night | Summer | Winter
BLH (refl) m 1772 | 1463 | 2047 | 1759 | 1783 1552 1823
BLH (sonde) | m 1738 | 1422 | 1986 | 1735 | 1794 1570 1871
LTS C 166 | 188 | 148 | 16.7 16.2 18.2 14.3
CF 055  0.67 | 045  0.55 | 0.56 0.63 0.59
sonde TIS K 345 | 484 | 233 | 352 335 4.67 2.24
EIS K 423 | 6.10 | 273 | 444 | 3.75 5.81 2.35
sonde qIS g/kg 563 | 536 | 586 | 570 | 547 5.95 491
LCL km 066 061 | 0.70 | 0.67 | 0.63 0.69 0.63
CBH km 1.2 1.0 1.3 1.2 1.2 1.1 1.3
Rain, filtered | mm/hr 001 | 0.00 | 0.01 | 000 0.01 0.01 0.01
Rain, all mm /hr 001 | 001 | 001 | 0.01  o0.01 0.01 0.01
Rain fraction 009 | 0.11 | 008 | 008 | 0.09 0.13 0.11
LWP g/m? 98 | 101 94 91 110 78 164
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Validation of remote sensing

AIRS and ECMWF
temperature bias, RMSE

Kalmus et al. 2015
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CloudSat marine warm rain bias correction
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Flux (Wm™)

Boundary layer water and energy budgets

Kalmus, Lebsock, and

Teixeira (2014)
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Conclusion

The MAGIC campaign is an excellent data set for studying the marine subtropical
stratocumulus and trade cumulus regime, and the transition between them.

Applications include: model comparison, process studies, remote sensing validation.



